Aggresome formation and pharmacogenetics: sulfotransferase 1A3 as a model system.
A common cause for pharmacogenetic alteration in drug response is genetic variation in encoded amino acid sequence. We have used the catecholamine and drug-metabolizing enzyme sulfotransferase (SULT)1A3 to create an artificial model system to study mechanisms-especially possible aggresome formation-by which genetic alteration in amino acid sequence might influence function. Specifically, we created a double variant SULT1A3 allozyme that included the naturally occurring Asn234 polymorphism plus an additional Trp172Arg mutation. Analysis of the SULT1A3 X-ray crystal structure had indicated that the Trp172Arg mutation might destabilize the protein's structure. Expression of SULT1A3 Arg172,Asn234 in COS-1 cells resulted in undetectable enzyme activity and a virtual lack of enzyme protein. Rabbit reticulocyte lysate degradation studies showed that the double variant allozyme was degraded much more rapidly than was wild type SULT1A3 by a ubiquitin-proteasome-dependent process. In addition, after expression in COS-1 cells, the double variant allozyme localized to aggresomes, a process not previously described or studied in pharmacogenetics. Therefore, the alteration of only one or two amino acids can lead to decreased levels of protein as a result of both aggresome formation and accelerated degradation. The possible role of aggresome formation in pharmacogenetics should be evaluated in naturally occurring systems with inherited alteration in encoded amino acid sequence.